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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a cold cathode field electron emission 
element easily manufactured and capable of coping with a big screen of a 
display device. 

SOLUTION: This cold cathode field electron emission element is provided 
with (A) a cathode electrode 11 formed on a support 10, (B) an insulating 
layer formed on the support 10 including the cathode electrode 11, (C) a 
gate electrode 13 formed on the insulating layer 12, (D) an opening 14 
penetrating the gate electrode 13 and the insulating layer 12, (E) a 
resistor layer 15e formed on the cathode electrode 11 located at the bottom 
of the opening 14 and having the tip part in a shape of a drill, and ( F) an 
electron emitting part 17e made of a conductive material whose work 
function is smaller than that of the material constituting the resistor 
layer 15e and formed on the tip of the resistor layer 15e reflecting its 
drill shape. 
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(54) [aWOfclM fcl&ffiS§?«Fi*ffi$^XtR-©Sj6m 
(57) [KM] 

[«%^a] ftttmjMmfcttis?*. (a) 

i o±fc»rtlSitfc*y-Kmii l, (B) *y-K 

l 1 fW±4r^tr*»* 1 0±K»rt*JifclftWB, 

(C) £»JSl 2±|t»rt**bfcy-h«Sl 3, 

(D) y-httffil 3i*&HUgl 2 i&KiiLfcMngB 

i4. (e) mpsbi 4<o&m^mrt^*y-vmm 

ffitWi 1 5 e , Xtf, (F) JgftfWgl 5 e&fflfcfc-fS 
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mxmi] (a) nm#±.\zM&ztiit*y-m 

(B) * y- KflWJ:«r*tfafl»»±l5:»rt*ftfc|» 

(D) y-h®StiteitSi:Sr«iiLfcl8DSP, 

(E) Hn«©j6«tettfii-$*y-KWI±fc»rtS 

(F) SftiM&flMtt-StmJ: 9 fctfcflP§i»W/h$v> 

[SS*^ 2 ] eftflfflOfttttfttftU* 1 . 0 k £2 • cm 
3] -y— K ttli Jb££trt&»B±l::je»::# 2 IS 

xst. 
sxst, 

(h) SStft:®©^«FflE|c»UTSi:/i*^tci3»t63i 
P«8l*licjgjdc-f-.SlSfc» 

IK#JS6] XS (#) BSP6B<0±SS8Si:JiEEi: 



XS (-) -ctt, tttft^o&Sfc^x^tmffttgjft 

[fj}#£7] XS <*) "Ctt. MPSP©±iSStJStBi: 
1-*fc*8B t d> &ft*ITO4tt0llQtt*81Mfcn0>ftB 

xs (^) -en, ftKSsrtc-^x^w^jisrjg^-fs- 
[U#^8] XS (~0 "Ctt, &£iwm<o±m\z.-**9 

[ffi*39] XS -ctt, «St«=^ro±ffi{c-7^i!' 

ttJR «r»1- C t t -f 5 §9#J® 7 Kf2«©ftPiffim 
JMmfcffl§Sf*©S!ii:fr&, 

it, 1 0R 2 ^R l WH#*«S-r5rt*«F»t1-« 
7 KlESfc©ftl£ffi©#fmfcttif&*©S«t:frai, 
[M««i l] vx*tifMitiM. ^ 6A©d>4<i 
t>v^-«i*»*»6«5 C £ SriRffStir-TSffS*^ 7 KiE«© 

IMMl 2] XS (*) -er*, JgftftJg&CVDffictC 
J: 0 flWW * fc fcW fc 1" * 4 KB<M>?MMI 

[S*#JS 13) W) £«H«:±fc# y- K««*»*t 
SXSi, 

(a) *y-K««±«r^tfi»*±KJftliJHSr»J«i- 

sxet, 

(^) ^®±icy-hms*jgfie-r5xst, 

(*) IBPlfBWJiESSSrgttflcJB-eaftjitfXet, 
(^) BBPffiOjRSSSr-^tf^ffilcS^ffltt^fflro^ 

XSi, 

^®H-i»@©X«P«:|c»LrflE**|nJic^«t5 

■r&ftT-cmtmnist-vxt mm® tz^ 
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is, i^^.izti:<^WLt-ti,r%tmm^mf-tkmm 
m#y&i 4 j is (*) -era, «ftSSMWi. ok 

Q ♦ cmTbWl OMQ • c mCDfBBKfc&ttift 
IWXmi 5] IS (40 X-ti. MPSBrtSr-^tf^ffifc: 

[SI#Jgl 6] IS (40 -Ctt, PSPfiBrtSr-^tf^SI- 
[K*^ 17] it (=) -m, * y- ra&oatiB* 

n*»mn&tef$.-tz> ztiumt-r zmxm 1 4 ice 

[§§#>Sl 8] IS M "Ctt, BBPSBC0±JgSi:l£B 

is (h -en, mm&&E<o±m\z^xfWftmzM 

C 5 $#^1 4 lw|E«WftBffiS#«-f-» 

[SB#^1 9] IS (-) "Ctt, BBPS?©-tS8BiJiEB 

is (h) tttt«rtic^^^*mjBfta-rit* 
ft. 

[SJ#12 1 J IS M ftt, 8J®fcm/§©±ffifc:^ 



fc££, 1 0R 2 gR 3 ©W«£ias-f 3 rt&fcffS ir-t 
ft. 

IsS*^2 3] -vx^tttMiMFI, i: 
t>V>-f *ia^fej££> r t -fSfS*^ 2 2 IdiE© 

ii*«2 4] is (--) \a$^x. m?tktoUBf&m 
£®m*M)&-rz> z. t fcitat -rsis^ i 4 icie« 

[fS*^2 5] IS (?•) "Ctt, »H»!iEHO^fls:|- 
*f LTSE^lS)lc*3^5^ j/^V t ®M©X 

v tm< tez>8i}&3ivi->?0iftTX'mn 
*wmnoiJW:i:» b-ca«ft*rti ic* it s ^ „ ^ 

lt«3i5/^v^)SgR 4 t*^ R 4 SR 3 S5R 4 <0|8#Sr 
[f»*«2 8] IS (~0 -Ctt. a^StfflgS^figfflW^t 

mww^^ c v Dffit ± o jgfig-r § r t $ri#® t -t zm 

mm }f fr± fc»fl8+ 5 IS t , 
(n) *y-Km@±Sr-&tr^J$0:±Ic:^&®Sr^-r 
5IS4, 

-te^®±»cy-hms«r}g^-r'5isi. 
»»®c^i-5ist, 

(4-0 MPartSr-^tf^SKS^mSiS^fflro^SW 
^®&^i-5iSt. 

(^) BBPSSW^ifcgSlcifefiSl-t-s^mW-^o^SrJS 
iSi:, 

(h) ^m»!pf®©s:»*^*j-uTSi:^^i6jic*5it2) 
3i -yf-v^m^^^ viVt^osLmmzn Lxmw.% 
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^e>^ac k &¥imk-fzKimm®ftn*&tii$i*<D$i 

[SJ#«3 0j IS -Ctt. tliKgWl. Ok 
[!S#^3 1 ] IS (=) -en. K®ffitf>35E£ 

sip i bfcSBBco«^^ e^-tzMu u*mm \z 

IS (h) #y-KSffi©gffi£gi?Si: Lfc&S 

is (-) -era, mnttftm^mkLirxttmm&M 

[&#JS3 3] IS (#) -ett, BBPSBOiiSffitlSffi 
IK*g3 4] IS (*) -Ctt, $©tmJS©£ii»;:-v 

5ts*«3 3 KBttcNMMmmTOunreeaa* 
a. 

iis*^3 5] is (*) -era, mmM®m<D±M\c-? 
xtttwrnzm-tz k &®mk-rz>m*i%3 3 kvsm<d 

fctt, 1 0R 2 £R 3 <DW&zm&-rzzkz®mk-t 



iss*^3 8] is (*) -era, n^nmum^.m<om 

[§S#^3 9] IS (*) KfcWC, tt^&ffiSWBfifcffl 

m zm&ttz z k ztm k -tz f8#jg 3 0 icie«co» 

[19*^4 0] IS ( h) -ett, «©H-**JI©3:##fc 

J: 9 tii< frS&^te^^y^&ttT-egl; 

otwb t * 9 tmm k t ti * v r-r s c t 
sr#®t-r5ts*^3 9 \z&mo>Xi®mwimfri&mm 

WHfrzk£<&®.k-t2>ffi-£T$4 0K1S«©?&|SHIB# 

(a) $«F»±»c^$4xfc*y-Kmfiis 

(B) *y-K«M±*^trX»#±K»j«Sii*:l» 

(D) y-hmffitte^ir^SiiUfcPangs, 

(E) BBPS»©ii£Sl»cffi®-rs*y-K®ffi±Jc^$ 

(F) «fit«cS4«^5«-|sfJ; t>tt«fH*ro/h$v> 

[Sil*^4 4 ] «$t«£S<o®a«tfi;*i6 J 1 • 0 k o • c 
m75Sl OMQ • cm<DmmzhZ>Zk%¥f®.k-fZ>m 

[0 0 0 1 J 
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[000 2] 

i'#*<D&m ztfEumvu&tim® (crd ^t>6 

^JSBtLTr*. (LCD) % xu^hn 

/^S^y-tr^aSSB (ELD) , /yXv^gg 
(PDP) #to*$tlZ. *.ft^ &ft®&\C£b?Blft 

(FED) hm^ZtiXteL Ilo^^SS 
[0 0 0 3 J ftlftffiSISLm^ttfflS^^KS (#T\ 

JBfcffrary-K X£/f LT*fft 

loo 0 4] a^S^SSBoftjSfcfc^T* SlTOft 

[0005] d^5S6*o**8KK:fflv^6ix5fi#tt 
«#-e«*ufc. gfii^e^h (s p i n d t) mmft 

«R»rt*ttfcwt, £##2 o o\cMf&£tiit*y- k 
Si20i t % 1688202^ &1M2 0 2±KJMt 

£jh,fcy-htt«2 0 3*, y~hf!S2 0 3&tf|feg 

S2 0 2^HiiLT^itf>nfc^nS2 0 4 AlcjBjftS 

H^H«i*a)«-?j*aa2 o 5^e>*fiK**u-cv^ 0 s 

ttriiB**«fiR$ix*. r;-K*/<*/uAP 
I*. S^S«2 1 o±lcgf^©^-^^j:9***B 
2 1 1 tM&tiLZti, r<0*3fef«B2 1 1 #T /- K@f£ 

2 i 2r«bhfc«a«r#l-s. 



[0 0 0 6] fi^#ffig&2 0 5 ty-hW&2 0 3k<D 

*tk0m2 0 5<DjfejSd»€>l8^e*3l&HlS*iS. ceo 
S^-ett, 7^ - K • ^/VAPOT y - Kiffi2 1 2 
KSItttltbft. T/-K«ffi2 12i8WS«2 10 
toraic»*S*tfc38*»H-Cfc6***JB2 1 lie® 
£1-* e 3bfe{W3 2 1 iasE>fi£ftT363fc 

[0007] xxi'mnMkm**4>toltth 
*Mit*ft<0«SSr, £JIT, H3 8XtfH3 9Sr#ilU 

o«-f»ffl»2 0 5*^tma>£iBft&£J: 9#J*1- 
S#«fe-C*5. HP*>, BHR»2 0 4te#LT«j^*i* 

^^«0«B«fcA5«iRa*Sr3piJfflLT, MP&2 0 

^4*rc*5*y-ttHi» 205^1 aa^ttk:*«i- 

±f£fJ8SJi 2 0 6 trT&JMK LT*5 < JSfifcfcov v-cRW 
[0 0 0 8] 0] 5fe1\ «*tf#7*S*a* 

fefiHS3t»*2 ooo±fc=^ (Nb) d»e>dts^y 

-K««2 0lSr»*Lft:a. *©±ICS i 0 8 *>bJ* 
5lftlU§2 0 2, »«»»d*e>^sy— h«ffi2 0 3S: 
MfcURU ftfc, roy— h««2 0 3 tlftaUB2 0 

2 v is J: 9 ■ n ft 2 o 4 t»*f 

5 (B3 8tf> (A) 0 

[0 0 0 9] [lg-2 0] 03 80 (B) fc* 

1"<t y-HSffi2 0 3±K7/l'S-*A£&i?>3S 
«r^>r <t(c<t 9, $ij«U3 2 0 6 fcBMM-S. ro^: 

^»*2 0 0<oj£«lc*H-5^««:^<DAI*«Sr+ 
5>lc*:^<a«-rs- t«cj:9, IBPft2 0 4^>JiE®{c 

2 0 3O±lC««B2 0 6S:»rt1-6^i:^-Ct5. C 
OMIWB2 0 6W:, 8BP«2 0 4©BBP«d»e>lK*tJciB 
9fflLT*59, C*t^J:9BBP»2 04^IHfttJj:l|iS 

[ooio] [XS-3 0] 9:(c v ±W\mz.ttm®M 
Wb L-C^y^ry (Mo) <:9|CjK*-rs 0 w?>£ 

i390 (A) fC^fct &)8Dg2 0 6i"Ct 

-/WNV^jg^sr^r-rsaatfisHgf 205 a#j**-t 

§SP^2O4CDH J g6<3^0i[^^Jc^/h^ 

m%n*K. *®^BBp»2 0 4<o*5itw-i5Sriiiai-5 

(>0(cR&ttfiJ:9KcttS # r<7)^, Bf!PgB2 0 4<£> 
«^«-T-*f[ttja2 0 5 i:ft<5. 
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[00 11] [IS- 4 0] 03 9CO (B) |C 

ixmmm 2 0 6 ho&2 0 3 eD&Bj&>e>ao«i 
u hms 2 0 3 (o±^o^mw^ 2 0 5 a^k* 

[0012] iaoiSftB^ttWfttt, 
*4!K UM>I-VBI| (^-hBEVfeMfc »W 

* mm 1 <o2{t**-t»tt**i) o«*»v^ttf>«tt 

«X.tf»BH 5 F5-4 7 2 9 # V- 

4 < BJ-f £ ^ fc # nTfBfc 4*. 

[0 0 13] 

(b) ic^LfcWJtsr^raafftttasf^oa^ttfflw 

HteB2 0 3 A^e>m^WSi5 2 0 5©*«ffl*"C<?!)E« 
fc**<«#1-*. -t LT„ :<DEII1, ^P§P2 0 4 
©JgttOjOI»*^ie«©Tj-«fe|»*, [18-3 0] IC 
fc^T«R£ft3»®tf»JB 2 0 5 AOmmm 
f-V (SSttStt) , 3Efctt*<DTJfi*4*MiJi2 
o 6 ejgRlMeic** < ft^i-^o 

[0 0 14] ftoT, »-4«rttSr*rS«ft<0«*tt 

«R(*:o*B5lcEorWa«-ftJB 2 0 5 ASr^-icSf^ 
L4tt*utt464v\ ua»L4#6. iBftOftttSB-? 
tt 1 J*^icRB*nfcJ5*«d»6*5SftOj£d5 9 

«^ttffl«fR<0ffl^offiB^BBntt2 0 4O^*^ 
— h«f 2 0 3*-c©E«Otfe>otS:«ix.5Ci:dSJl 

4:46. ©t@;W»^2 0 5 A«a«, miumh 



#BJttNb*£fc* *S©«*«fi#4«J:4*£J:« 
[0 0 15] *fc, MMUB 2 0 6 frA»««SK:T*B 

mmxhz> 0 y-hmei2 0 3tcKij-btvfc§gpa2o 

4 Ofttt^ *>$JIS^ 2 0 6 tfifcRICgl/* ± 5 KSfllKB 
2 0 6 $rS5fflS-Cii® t t>ffii6Tfflji-Cfc5o 
2 0 6 (OSgJKtt, $##BrtTtffeo< 

I*, *Bffl©*«5fiB*»JSi-5fc»lc*ffi|B«>^9^ 
^£{ttcEoT«BB2 0 6 0fdffiSrtT9-^«S^ 

THJi'c*>6tt^9*\ *nbjb 2 o 6 (ommttft&om 

Hi 49, **ISfio«iSilK§f*ooffiTSrlB<« 
[0 0 1 6] iJOx/C, R«ltt^tt^ttfflSP2 0 5<OilSS 
l*±lc8MWttSHB 2 o 5 A<Dmm\c£iX&fe£tiZ1t 
«f ttlU»2 0 5©R|f±o6ft*#ftv\ thtf 
«^ttW»2 0 5OK*^tf«K:RSr5ri: 
^BB-Cfcfitfttl^ tt^»ffl»2 0 5^fey-httffi 
2 0 3*"COB(iSrfi<i-S»&. J6^2 0 2(DMil 
Sr»<*^5Sr#4v^ ®Z>\^ fflRB 2 0 2coB&it£ 

SK-fst, ffi^ffl (y-h»B2 0 3t^y-Kaffi 

***B«)SftlHlB©Atii$*x.6fi^9d\ *^$SB 
©BrtoiS-ttitjnB»A5Se{lsi-5 <b ^ofcMgdJfe 

So 

[0 0 17] rtt^ORgjg«: N W5-4 72 96f 

<dx try h S!B*ttfflS^(©«jfiir«fe fcffff k£*> e> 4v ^ 

m\C»^Xtt. ^ftOJSfiBBSr-JBit^rrfclcrtO 
*»fe4v^ 0 

[0 0 18] ^C^, *B^J1> ttXo^trvhaoA 

s^itf-o*. «&-ja.oa»4«^*ta««*wr«« 
fflbT*rt**t*»tt«s»«^»[Us**agB (« 

[0 0 19] 

»©*»Wott*»lBB*W:, (A) 

ttfc^y— K®B, (B) ^y-K©S±«r^tf$»fle 

-h«B, (D) KtaSir^&S^^Siib^^D 
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SB, (E) MPfflOJSHKlcttS-f Z>*V-V'W&±.\m 
tf, (F) «#EMf &#|jfct5*m«fc 9 ttt^Bi»0/h 

[0020] *&w<o%,ftt!imm?<rmm*m out* 

j$»:±{c*y-Kmii«r^f£-r-5XSi:, (n) 
(^) «6&®±^y-MlfiiSr^-f-§iat> (=) 

mm*jeist.-*z>TMb, (^) PHnssotASBuufcta 

bW+ZZbiztZ. 

lo o 2 1 j *%m<D&7jimm.t±, ^mcom^-mmm 

y-K«i. (B) *y-KMLt*r*trX»*J:fc» 

m, (d) y-hmffi«ti&est«rS5iufcBiPSi5, 

(E) MP»©/g»|£ffiE-f £#y— Kt^±i;:j&8£ 

(F) ffifttt® 5tm.fc»3 t>tt*§8»<0/hSv^ 

[0 0 2 2 J #38W©«J^ffl§8*&tf&^iS®»C:|3^ 
M. BP*>#y-K©ffil l tSatt-f 5flOOfB»tt. BflP 



tic*!?, nnttrt&Brtsay-K 
®s t vr-warn b o&mmiz&mzm 5 r i as-c 

«> wio/jk bhftmmmsnw&Rbti; 

[ 0 0 2 3 J ®*8cUJg|il4, &tttM**MM-«tmJ: 

t^a©tmfl^«^tf©*s a. 

14, 9>?X?> (<P = 4. 5 5 e V) , =-ir~f (0 = 
4. 02~4. 87eV) , tP/fy (<P = 4. 53 
~4. 95eV) , 7;W$ = *A (<P = 4. 28) , £g 
(<P = 4. 6) , 9^9 A, (<D = 4. 3) % (<p 
= 4. 5eV) , Vilay (<I) = 4. 9) Sr^i"5i 

[0024] ^n0«jWtt*?&tm*gB£:l3^ 

th, ett#a«>sa«0t*^ 1 . o k a • c m75s 1 

OMQ • cm©«SffllC*>5CiAW*UV\ ftot, * 

%w<Dmi<ommz&zmmjjm-cK. xn <*) ir*5 

^"C, tg)6tli# 1 . 0 k O • c m75S 1 OMQ • c 

■5itg-c$>5*5, #tcjKy^y = v»4, ^feSSi^io 

[0 0 2 5] *»W©«JMftffl*«T-Xt/**KB 
Klft^-Ctt. y-h«*±«r^tf«Wi±lJ:!EfcJB2|ft 

jfcU H»ciBi(l*«*BffcUT«^iBBOii5«jWflfflsSrH 



[oo2 6] ml *&w<o®&tkmm*\cte^x^ m 

m%m<oxm (~) tc*5v>-c, j£»fc#y-Kta«#R 

«S*iiSd>bT*><5. y-h«Wfc*stt*BlPffitf># 

H»c>--«S:lfefe-*-S ^ t tc J: o §8 p 

T$>S 0 Nk CO r4>fc<it>j tf>E*i2, ftiM"** 

»WoB3^|g«ic«5S!!jg^«feoxa (-) -fcovvr 

t>, H«fcSTtt*5t><Di-ra c 

{0 0 2 7] *3&^£>!iS 1 <0ffl«lCff 5«5B*l6tt, X 

m wo ^yx-> g yiaoT, ic^ia^is 

t»l BcoiSfi|^*®J-rSwtdS-C#5o BPo> *«w 
o»lAO»BM!:«5KJft*fttt, XS (*) fcfci,* 
T> §BPaJO±^StJ£®^cDWoS||$rS^b^:pDa 
ft*tt:*JB©*iBU:*rtS*, MKXS M fc*sv* 
T, «tt#Jlo±BlCT^^tj'3|*flSr»jj5Ufca, 

»rfc«f*u\ lot, tt«tmnt>£BicnM3 

ft, fi*t#JB<oaffi{cBHP«o±HBtJi£ffifcolffl(Ogl: 

i-5-t*»4LV\ ^ftinttJ: Lttt, CVD 

[0 0 2 8] JBl A©M«lCiSR5JtJft^ifelcj3»t5^^ 
*ttt*Stt* ftwig (h) irjsitfis^^-^sift^ 

a^wu BPSG V- i/])<r-b 



[0 0 2 9] *»M<0ffil B<Offi«lC«a55S5g*jSfe«, 

#«fcHU XS (*) fcfevvt* §BP&<D±i8®£Ji£ffit 

fca-rt*** R<xg (^) icjav^T, tttt»rtte^^ 
^»»JB«r»*rartft»«i:i-5. xm (~o icus 

WJRJBSra-t^lfeiOftaHcioT. Sic 2® 9 <0*ifcfc: 

aitart^-cta. wt>, (i) -**9%mmtim 
Tfc^o (i) o*«fewt, ^xtmwmtmmmn^ 

*\ *5V^WtW«ftfcJ:9prtB-e*>5, Sfc % (2) © 

[0 0 3 0] »lBOtt«K:«a«3t*ftl!:*5V^T, S 
8BP«B<o»ffid*feiaffSHicrtftrSfiSi*JB©*ffi* 

£»±-*-*i«J:v\, §BP»*SRft?gTS>*i«, 
»«W»Jioff$«:B[BHP«fB^¥SJ: 0 Vh* <RSi" 

Tt>«K*5iHTL#5rt^e), ^©SJco^SiM^® 
icSoT^— 4ise: s*«rfcoTKK&*T5:: 

[003 1] Si B<Dfig^lC«5S!i§^&(D (1) fe5 
V^tt (2) <OV^HO*ifelC*5V^Tt, ®»ttlctt§BP 
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R 2 . im&®<D*y?y?m&*R x b LlttZ. 1 0 
3.^b«5t*, 7^^«-»Ht (Cu) % 

& (Au) &*V>f*6& (Pt) <£>4>ft< fctVN-ftl^ 
[0 0 3 2] »1 B^««»C«5»itJErttfc*5V^^i 
S»Orta^t>^^ A 9 n t # "TIBft 

[00 3 3] ##W<Dff§ l <d««Ij:«5 J86*|feoxa 
LTtt, 3K*tt. CVDS, ^y^y 

mmmcx^>xy-hm^m±, h&^ttt&WMtn± 
jtrsfc»<oi*tLt«, (i) wnmioiumiK: 

*tc»Sc (y7Ft7) i-s^ (2) 

(3) y-HI«*>*v^ttiRS[ttS«:*J«-ffi»»JB«r 

'<*-~>>?i£i t \z&ffi\cMi£Lxi$z, mmmmz® 



[0034] *»^co» 2 otm\c&zm&tktom*<D 
(sir, M2<omm\z&zmmjmk$rtz>) 

tt, 09^«^*S«cOffiJ"Ca^L^«p|S¥5-4 7 3 9 

*±lc*y-K«B*»*+«xat. (n) #y-K 

('>) lft»H±fcy-hmaSr»*r5XSt, (=) 
JE»lc*y-K««*BHlLfcHP»S:, '>ft<ifc*6 

«Hic»rt"f5xat, (*) mQUto&mzmiftfa 
^* w»»rtffl (Dmrnumm s xa t , ( f ) 

±5fc % ^^^*f»JB*««»»JiJ:|{:»rti-5xa 

w mmttnm<o%nmzttvxmw.t£%fa\z& 

[0 0 3 5] *3SW^2^ffi«^5K5g*iSfc^v> 
v^ttft«»g«*5^$ix5 0 v\ft>ft«flltt^asaa3 

w*>, BBP»o¥ffi?Btt^n«"efcn 

[0 0 3 6] **MO||l2 0WRlCff5Jfit*ife-ett. 
(*) td*3V>T, SSfifi*#l. OkQ- cm75 
Ml 0MQ • cmOfiBBIc«>.S«m«:Av^rtt£i:tt:JB<r 
»dM-Sdi:AS»*U>. XS (*) xte, fflanft* 

BS^K^a fc ft ft J: 5 L , ¥fi ftJB ^ ffiSiftJB co 
xyfy^JWK ftft*f*T-C^tLb^®^^ 
y^v^-rft^^lcj:^, MP»<DJKfflS:±ffiaHMfi4 

[0 0 3 7] #389i<D& 2 o«g^(cft-5K3g*-j£"C«, 
Xg (^) IC*3V^T, *V-K«ffiO«B5S:£!|St Ufc 
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mvt<om*tstammf&-f2>z.twzz>, xm w 

yf-v ymw-w* fete* £ * -ex v >, 
m<owm*X'<ofmit& < ft 9 , m^sfewswase 

[ 0 0 3 8 J §fl nttOB9«X!ttA 6 jSr-tlB 

V:/S#AltLS<ft5. sLyfv<y9 •T'vlzxX'ti 

ft5<0-C, ^;y^y^QaSAatLB<ft5r<!:tt. -to 
S^^vmrawSfgKofttf^ fittBQrtKHn 
gB<0^ffii5KU-fSrt5r^ft-t--5„ Jtot, KlPg|S<D 
fiSWWlroiSSi^ o*9ttm^&am«it5££Md>£-fr 
1*1' (^ikWSMsSrttTS-ftSrfcftO » ^-h® 
8 1 «*#HJ» fc &&5ik1- 5 r & # ^IIB b ft 5. 
[0 0 3 9] te&l«c0lPSBSrJg^i-5^r«fei:LTtt, 

•7-©«S^«rffiiS1-5K^^^a<0tt^2Si: ft 9 

^>^<Oiag£(£T£tf5ri:{;Lj;9, #-#>-^# 

i:. Slfflfi<jft^S-C^5/^v^z55ii^Lft<ft5fc4t). 
±l5<0^glifc < * -C t> mm Mft^ s» 9 s - ^ & 



[0 0 4 0] *i8^om2<Dffi«lC«SJ«it^&t), «S 

K<Dmi<omua>*fr*®mi3mbfi?im, xm w © 

«8«lC^SiJi-^rt)J5-Cf 5. IP*>, #389§<DSS2A<0 
ffiSHofSSSig^&H;, xm (^) icttvvc. PSPSP© 

M}8.m<Dmmm®(D&mc£]$.£i£. gz<ie m 

6^*1-5^ tic J: 9, MSPKi^^^W^^-ritSr 
(ffl§is^efii:^ro^ffiic^$-erfco^»u, S2A© 

[oo4i] *m<om2 B<Dmmz&z>Mm*mtt, 

2 A<offie*K«5»jg;fri!fclc*m5 J: 9 fcHK 1"5 ; b 
£«rigt1-$. fiP*>. *IS^o»2B©fi8«lc«5SS!jg 
xm ) lc*3^^•c, ISPSP<o±iSffiiiiE®i: 

1" 5 i£A® t <bfifc 5 B&«i4^© DflSB Srm^Sk 

Ki<omntm®<D$imc±f8.£ j &, m<xm (h) 

1-5. IS (-) lc*JVN-C5fe1*^m«)|sf^©^Slc-7X 
^tmH«r»rt1-SiB*, SS2BWffi^^5®!jg*ift 
tt, tt^S6rtlCv^^*j-»S«rgJ1-¥«fe©«jSfc«t-o 

(i) ^x- ^ b mmMW® b *%&&<n&mz.tt 
LrsRTfta(*9-ep**i-5r tic ±9, Dfl«s<c-r^^w 

^@Sr^1"*&, SOt, (2) S®IW@±&U:a;*6B 
rt©-r^i?«!|Ef^S:S$!*1-5ri:fCj:9, tt^SBrtlc© 
^^^»i|sf®Sr«1-*ffi-Ci)5. ^©miBW^fil 

fcoic^fb, »2Bcoffi«lcfii55l!ig*i*-Ctt, DDSSSr 

xm. (^) l^io^Ttt. «m»i|Ef^$rCVDj£lcj;9^ 
fi£1-5Ci:*s«flc»*LV^ 

[0 0 4 2] fB2B©«8«^5ffijg^ffico (l) fc5 
v>li (2) wv^ixo^&lcfe^Tt. S^WIcttWP 
»<DIStf«t>*:awr<*V^SI« (HI*,, tt^gj) lcgg£ 
^fc%/hft^'^^*t!|SfJBA*3i5'f-/<y^ • 

-t-»ft^s/9-V^Ptt«rtSx.-CV^5rf:i5^f|-C 
fc5„ -iSWtcitt. ^^^WB^ly^^^gSrR 
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2 > m®$tmfa<D=.y?->?m&t:R 3 bi.ittz , 10 

(w) . (Ti) , (Nb) , t 

D^rV (Mo) , ^V^/W (Ta) , ^pA (Cr) 

WSi 21 MoSij, TiSi 2> TaSi 2 ^©^ y If 
-f K) *>bjft<5«£\ ^^WfSt LTttiB (C 
u) , & (Au) fc«V*tt&* (Pt) <0'J>t£<bt>^ 

[0 0 4 3] ill(S % #BK©SfS2©j§8HC«Sffiig*j!fcfc 
««lSr^L-T 1 t>J;v\ BP*>, IS (^) l-*JV^r. 

s^ttfcbsi5^jafflro*a»i|sf®*^<«i-5«trK:, ma® 

W*-W*9>\>b LXm^<btiX^Z>®$:mRI-tZZ.b 
[ 0 0 4 4 ] SS 2 C(Dffi«IC«5Kig^ffi-Ctt, IS 

*9&Ptmb&%mb*x-v<f-^>r-tz > -btw&x-h 

^&#Tfcfc^Trai*RS£©^7-:^i^riifcS$ 

fflMUf*JlciI8l-f-3 (R 4 ^R 3 S5R 4 ) 
LIS Cjxtt, *WmJB*©3ts'f L >'^j9SJttTLX* 
:=y?-V4HB©*»£fc**ffl#WaU K4B*®©* 
y f- > 2 r KJ&£j£«WS;*:fl:K:38£ LT* ©— » ;*5>£®# 
»JB«W>«Bfc{*»Lfc»£\ ^©^y^v 

hmmat, mt8,ttni8&bigs%mbim-<ommm 
izxm&tnti. wn§<o^ mm- b-t 

zzbvxz a. (au, wi*mjie&MMJ:*n- 
<om®tt®\z.xmi$.i-z>mt. **jB**'<y#ifeK:j: 

R^-fari^-CSS. 

[0 0 4 5 J ^2A(Otg«75Sm2C<Olig«lC«5Sig 



^fttis^Ttt, MPS&©JJ8BiJ£Bi©IHI©©g* 

dftrts c v Dffiic j: o m&tz r t lv>„ 

[0 0 4 6 J #*9!©»3©ffiKfc«$»3£fra5t>, 09 
X.tf^3fett^O«J-CSiWUfc!|*ra¥5-4 7 3 9 6*& 

*9i0£3 0flm£ffS8£*8;ri« W) ^Blcjgta 

t» (n) *y-MMi±«r^tr***±tel6»JB*» 

ISt, (=)-K»K«tii.#JB*BfflUfcHP«*, * 
4<fct>»WBfc»jJW-3iaJ:» (*) §f!PSSI*9«r^ 

(-) BBPSS©«|»iteS5ic[a:iB^-5»®»)|Bfa©S* 

*r6itc*i it s =c y t- y *rmm*-* * ? ttnm vn&mz 
s$Lxmm£jjfa\c*>nz^*y?-yymgt3: d ta< <c 

[0 0 4 7] *38^©»3(0«S«lc«5$l!it^&-C?tt, 
IS lc*S^r, *y-K«ffi©^ffittt»$t«: 

v^Tt>«H»4v\ fiU ^ : PT^^T^^S&g•lctt. Stft 
«:^*sSiJ©lilgSr«^-f 5* y- K*8ilBl±*fil6** 
■CBt46f. m^WSi5i*y-K«ffitSra^ 

*ii©*PI-r ^ ;? ?rffl (rv-cv** -= v ^-f 5 r b asfi t 

ffiog-cfcs. cnt^»u *y-K«ffi©/^-=^ 

b&ffl/m<0'<9—--y>r b Sr-t^nSUlS^ff 5 © 

[004 8] **WO»3©«B«K«58[ii*fe-Ctt, 
IS KJo^T, m««tft**l. OkQ- cm75 
SI 0MQ • cm(DffiH(Cfc5«5(S|-«rffl^TS^{*:®Sr 

[oo4 9] *&w<om<DW&\z-&z>mki5mx'te. 
is (=) iw*3v>r> *y- K®ffi<o&an£gipi tfc 
SBw^fte^^r-t-sBflpgsi&iftguncjgfifcL, <s 

<IS (h) ictJ^T, *y-K«ffi©Sffi«rSipt t 
fc^B©ffi»stA e 2 *se x < e 2 < 9 o° ©H««rttfc-f 

[0 0 5 0] *38^<Of53<0/S«tc:^5KJt*)Sfe'b, fit) 
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ffi»lc«5fifit^ffitt, IS (*) lc*JWC, 

%&Re>mmt'®%<o$imc2u$.Zit, &<is (-0 

Bfcfe-fSi ££.):!), DagBlc-^^-^S-Jf^SSr^-rr i 

ftftk-rz, s&3A©ii«K«5fi&;frifcic:io^-c, 

[00 5 1 ] *%Wrot!3 B©ffi«t^5Sig*fttt, 

3 AommK&zwkijmctsvz * o rsr t 

tTOfcl"*. BP*,, *%^©f$3B©^lc#5Siig 

oBgosn^sefcL-r, wmk&mm<o±M£.ma 
Tz&±nkfrbf&zmm*vt(DWtot:&f-»muBtfi 
M<ommtnj§<D&mc&&£^ skis (--) ^ 

■f 5i. IS (*) K:fc^T&1*iSmWftJ@©£Blc:^* 

(i) ■*x?ttnj§kmmi®mkt:%tif#<o$tm\zM 

»JB«r»i-*jStc, Sy> (2) S®*mjf_t&tm*Sl5 

-*x9tmmo»**m* ttxr* mm® 

M k •? * 9 ttttJB Cx y ^JgawBlflUco^-Cli, 
[0 0 5 2] iSh *^W<D^3©^tilC^e8!it*&tC 

?MIJi«:J&$L-C'feJ:v\, BPt>, IS (*0 lC*Nvc, 
9-C«>3. 

100 53) 13 ACD18875MSI 3 COftttCfltSSft 
#ifcfc:fev*"Cri, B8PSB©±S§B<!:£:ffii:©IB]©®S££ 



c v Difcicj; o r. t u\ 
[0 054] *»M©«#*W*^Xtr**^E, ifcU 

ff*wsiW'*r«ifrr*x»*tt, kh&mvim 

*H#a«£ ffi b ft. 
[0 0 5 5] *38M©«*«S»!:*J^-C» '>£ 
< tt«B^16»tt«B5«J:9«j«$H-CV^tfi<, # 

[0 0 5 6] Jfegk^Wffi^^irLrtt, Si0 2> S 
iN, Si ON, #9* • ^— ;* Ha<b4bSr¥3SS>5V> 

loo57] y- hms, * y- Kes&twuHBK 
(*, (w) , (Nb) . ^^/u 

(Ta) . (Ti) . tJ^fV (Mo) . *n 

A (Cr) , TA-$ = ?A (Al) . & (Cu) , ffi 

(Au) ^<D^JS1, JU4i*vbOAJB5c*«r-&tfS-& 
1, XI*ilxfe©*«3cSll«r*trtb** («A.«T i N 
<Sf©2{kfe^», WSi 21 MoSi 2 , TiSij, Ta 
S i 8 «f0^yD->f K) . ni'WOt 

[0058] m*tkmu* bz^ttn+tkmuMitimv) 
mwttmfBtt, 9v9xt*s (w) , (Nb) . 

^V^/W (Ta) , (Ti) , ty/rV (M 

o) . ^dA (Cr) , T^S = ^A (Al) , ffi (C 
u) , m (Au) ^W^J®^ N XttrttbC0^®7C^Sr 

«T i N^OlflM. WS i 2> MoS i 2 , T i S i 
2> TaS i^OS/yU^f K) , foSV^rt^ K 

«©#^)g c<tas-et s„ 

[0 0 5 9] 

[0060] (ntsw^ffi i ) mmwm 1 it, 

S^SIE, Xt;*»MO» 1 A©ffi«|c«.5«JM*tH3R 
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[00 6 1] ro«JHkB*^i!:ftv>Ttt, BifcSI- 

nA (Cr) d^fig^^y-Km^l ltfJBA.dtbTV* 

T*ft#i o±\zmfe<oljfo\zmi$tix^z. #y- 
mmi l±«r*tr3t»*l 0±Ktt. Mx«S i o 2 

v*s. mmzn. v-hmmi 3**&m®i 2±tzmvt 

y-hffi^i 3©E«©*fttt, -Jttfctfy-KSffii 
l o&m<D%fokffiZir z> 0 y-h®6ii3 
fclftgUil 2fctt, £;ft&WW*jrar*Hn»i 4 

y-hS^l 3<DMP«&J:!? t>&5ILTV>5 0 fflnffi 
1 4 eDj&^icttil-f S# y- KSffi 1 1 Jiictt, jgftfr 
I15e tf£jft£]vCV*&. 1 5 e (DftffiUte 

@f]P£i51 4«rS«&A/T^* 0 fl£oT, SMftJRl 
5eli, ±#<b LT5fe*rMofclB«««>«*t*#Lrv^ 

50 fKMl Sett, «A.tf5F*B«i LT#? (P) «r 
1 0 1 V c m^CD^-^-Offig-C^trtf V > y = 

BfttttfWttl. OkQ- cm-Cfc^o ffifiift 

51 5 e<Djte«SIU:fc:tt, a^flcffiSBl 7 e&Ml&Ztl 
TV*5. WMMHfB 1 7 e tt, JgftttJg 1 5 e 

Attttfcitt* ^y^ry (w) ic± D«jftS*vc^ 

£o S^ttttlttl 7 e<om^\tmo. OlumXh*), 
ttttftJI 1 5 e 09£MHomiM&t:R&r& J: 5 fc# 

[0 0 6 21 H, HI ICtt, 3±fcW«J» 

jsi 7 tm^zfix^zAK i^iiii 7tt, ®* 

Sctrj&i 7 e iR-o»»^6«lrt*li, YftttHttl 
3 ±o^m^K 17^ b^kuse 1 7 e <7)Jg^m(-ji 

bsi 3fciatfra«o»tt«^^-=>^-rart{cj: 

oT. y-h*Sl 3B±ofi|»«:8Sjhpril4fllriE*s« 

[00 6 3] SlifcO^Ji 1 0>&*£Btt* ±»0*J|Lac 

<0®*a»fe«j*$;h/'C^S. £@ii??tt, ±5$o®#ftfcri 

K«te>Hfcr/-K««i 6 2 i 6 ia>e> 



»dt*iifcB**JBi 6 l MftB1-a±5fc»rt3;h,T 
v>5 0 Stgi 6 o±K*i*&ft%ttH i 6 i try- K 

tBffil 6 2©WBI0ft±EtaicLTt>«t>ftv^ C 
o#^tt, S^BBoWRBM** b ATX y - KBB l 

i e 2* i to w • mmnm mvammn 

[0064] HBRoa^SSBoWfiKlc^v^Ttt, BJMfc 
ffl«ftt*y-K*/<*^cp, r/-KWi6 2Ji 
tfBftfl* i 6 i wtr y — k • '<**a p <&«/£g*-e 
*>I9, :ht>* K • /^c p 1 7/ - K • 

^&ms& 1 7 e Ktt# y- fob i i Rxmfcfr® 1 5 

efciiCTfeSlHjBgl 6 3^b«St«HcA«EA J Wai* 
*K y-hmffil 3{Ctt©J»0Kl 6 4A>btt*mitfE 

BEjWWwSjIv r y - FBB i 6 2 tcray- t»8& l 
3 J:0tHfcS5v^lEaEdSliDa«»l 6 5j&>&IWjpS*i 
£o *^»BU:*jv^**ftfT3»^, MfflslBi 6 4 
icttfxsHi^ ££Ib»S1 6 3 A* S 

*y-K««i i tr-btgmi 3t\zW£*tt 
mmi 6 2Mi#ftrt6iir«*#:jii 6 njifligs-r* 

t, KUHl 6 lJSJHfcU ]ffa«)BB«r»5Ct^ 
"CtS. 

[0 0 6 5] 3HS<o««lK:ffi5«J!Lttffl*-T-© 
»3i*ftSr, 0 3-l2l6$r#^LT!ft^-r§ o 

[0 0 6 6] cxa-i 0 0] 
S«±tdSt*)Kl0. 6 nmWS i 0 2 JiSr?gJ*Lr*6 

^fip^ioJiic, ^oa (cr) *»e>ril5*y-K«i 

1 lSrRWS. ft^Wlctt, *«P#1 OJtiC 

y- k«is i i *j&m-*> r t ^-c# 5o 
*y-Ktin©Bfc«i(i5 0Min, msw^^- 

[006 7] 

ArS&fi : 1 0 0 SCCM 
&Jj : 5 P a 

DC^!7- : 2 kW 
*'<y*iUK : 2 0 0° C 
[0 06 8] [*2] 
C 1 2 ^fi : 1 0 0 SCCM 
0 2 Stfi : 1 0 0 SCCM 

: 0 . 7 P a 

RF/<r7- : 0. 8kW (13. 56MHz) 
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*y?-^ymM : 6 0° C 
[00 6 9] # y- Kfltffi 1 1 ±££tf 1 

0±iC, S i 0 2 frbf&Ztmmi 2^7X-7CVD 

[00 70] [*3] 
TEOSjfcS: 800SCCM 
0 2 8fefi : 6 0 0SCCM 

: 1 1 0 0 P a 
RF/<7- : 0. 7kW (13. 56MHz) 

m&im : 4 o° c 

[0 0 7 1] ft|C, Jfc&Jll 2±lcy- 3£Jg 

y*mc£oxmt3-?> (tin) & 
1 3cotg^xi^5 0Mm, nmmx^-x&wx-ttz 

Etf>»4K:*<U T i Nl©/^^y^S:Wx.tf R I 
E$-CtT5S^R I E SrTE<0* 5 lc* 

1-o 

[0 0 7 2] [*4] 
ArSi : 3 0 SCCM 
N 2 Stffi : 6 0 SCCM 
JE -h : 0 . 6 7 P a 

DC/^- : 3 kW 
*/<yfim& : 2 0 0° c 

[0 0 7 3] [*5] 
C l : 1 5 0 SCCM 

ArSi : 9 0 SCCM 
: 3 5 P a 

RF/<!7-:0. 7kW (13. 56MHz) 

[0074] m^, *y— kssi 1 ^y— mmi 3 

P»l 4©¥ffiJK<*tt. fiSCSO. 3/im«-Cfci e 
:o»PSHit HSiW:5 0 0-5 0 0 

offla«*ricS*xa. ■ntti4*»j*i-sfctt, ant 

ifil 3lc§HP««r?Bj8U 88^ "C* y^xxfj—fh/ 

*©x y fy^^fflv^R i Emcx vm&m 1 2 

l:lP3«t§. y-h!il3l:fflPSl4^ 
tf+3IR<0R I Eftfftt, *5l^L^ai)-CJ:^o *6 
igtfgi 2lc§fja£fli 4§:Mt6^R I 

TK*>« 6 ld*1- 0 R I ESTftOU^ MBWU 



TiB<0^7|C^-r o COjipKLT, 03(0 (A) tC^ 
1i8ig£#6;:£ 

[0 0 7 5] [*6] 
C 4 F 8 Mffl : 3 0 SCCM 
COifcS : 7 0 SCCM 

ArS&ffi :300SCCM 
ff^J : 7 . 3 P a 

RF^y- : 1. 3kW (13. 56MHz) 
^v^?m& : 2 0° C 

[0 0 76] [&7] 
0 2 jfc& : 1 2 00 SCCM 

&j] : 7 5 P a 

RF^y- : 1. 3kW(13. 56MHz) 
7 yi/>?WL& : 3 0 0° C 

[0 0 77] [XS- 1 1 0 ] m 3 CO (B) IC^ 

-r^lc, BBPeH4«Sr^tp^ffilJ:»gtflc®i5Sr?g 

j£1-*«> g{a»ii5tit, mzmo. 4 

MinOxKy i/y a^JiSrWEC VDjSfeKiJ: 5. 
rtR*fl=SrTEO*8lc«*r6. $K 
#ffl^^ici K-aCv h • i: LT P H 3 as^£*vC:}3 
9> ^Si:l^«p^ttfet?fc5« (P) »l0 19 /c 

tJ£ffito>ra(Z)SSSrRefeLfcDfll*l 5AjW&*S*i 
So Jfc«»nr«fc, Jpr^-/wXlifi^WT^-^ (R 
TA) &ft\,\ 5Ftt**SttfkSii:a 0 6 0 

o° c-cr~-/i'£m\ 1. oka- 

[0 0 7 8] [«8] 
S i H 4 «tS : 3 0 0 SCCM 
PH 3 «Dffi; : 1 5 SCCM 
HeSfcft : 5 0 SCCM 
flE^I : 3 5 0 P a 

: 5 5 0° C 

[0 0 7 9] [18-1 2 0] ftlC. (A) 

JI$#J0. 3 5MmOv7^il6^IWa 
[0 0 8 0] [Xg- 1 3 0] H4<Z> (B) IC 

Dflffll 5 Arties ^»»JB1 6 R I E^ttiS: 

flc/§l 5<DWMl 5At»JRU 

Jgl 5<o««SraiiRi-5J:5^JB*SnTi^. 
[0 0 8 1 ] [*9] 
Arli : 5 0 SCCM 
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o 2 , 

[00 8 2] 



8 0S CCM 
26. 7Pa 
1 2 0W (1 3. 

[ie-i 4 0] &\z 



5 6MHz) 
, ®5<D (A) 



Kio] 
c 1 2 jss 

0 2 J6S 

RF/WT* • /*I7 — 
[0 0 8 4] 5 0] U5CD (B) (C^ 

•r j: 5 1 5 e oitiggp±icm^awsp 1 7 

s e ^sat^i ttft^js i s e <n%vm\m 

A£tlfctt##« 1 7 e & LT$!g-f 6. y 

3±*r£tri&«Bl 2±fc«/fc£*tfc»«» 

[00 8 5] [*11] 

2 0 0 S CCM 
0. 6 7 P a 

3 kW 
2 0 0° C 

[0 0 8 6] vLOg, «f*tt4^y^^*ftTWP» 

tUTtt, «iB4 9%7y»*iS«fctt*0 1 : 10 
0 (»«tfc) »*ttWBv*«£i:#'C*6. 

[0 0 8 7] *>*>&^KfcttX?#M(^Jft£ 



[0 0 8 3] 



A r Sfcft 
EE* 

DC/*? — 



RF^WT^BlJDSlEC'Raiy^y^SSB 
1 2 0 SCCM 
4 SCCM 
4 Pa 

1 . 2 kW (2. 4 5GHz) 
7 0W (2MHz) 

2 0° C 

»4 5 0 4 c-cio^3 05MftAtHrZJ:v\ r 
**ifi«©rt»Srl 0' 4 Pa ft* 

[0 0 8 8] ::-C, [18-1 4 0] fcftlf^T, 5fe« 

(COV^t, H6Sr*HgU-CRW"r». i6© (A) tt, 

5W?h*). me<D (b) tt, ^v^fftmbmnU 
[ o o 8 9 ] 1 1 o i;^ it x y t y ^ftfit, i^>? 

CMU ^^ftfll 6ds#ffi-r*««-Ctt, 
l 5©3iy^v^*6*6)/it^-C, -r**#ftJBl 6 

6) <ow.£<DU'j>j&m*m< 

ttLfcv«tfiB*fc*<46 <h 2 «'>R|«) . h 2 M 

[0 0 90] ^ut, x y ^.7nyhi:B60 
(A) dSft-C^-fo ccol2jic^1-0ij-cii, 

jgi 6 4>ft*a**niP8Bi 4©jsat«tf-ftLrv^ 
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tt§BP»Ort®ffi<fc 9 rt«©ttfi«rT»T*£ fcKift 
5 0 HP«B51 4ort»icaa»tn:#Jii 5©5t>, ^y 

1 7 e £0lH]£&tt#JB 1 5 e StfttE**, 

£ ltv^o-c, ®^»fflgpi 7 e t*y-KtSi 1 

[00 9 1] H % SttttJi 1 5 e OftS&0«t:Rj#R 

JBi so^^v^^^jt, Wh r»-***awutj 
#»B l 6 coia 0 {cjfc^TSfiWWB l 5 coKM 9 **« 

Oic^Lfc&tttcfcVvCC 1 2 »4fc#^SO 2 8fc4<0« 

T * Srflf/H LT-T ty<D A»**^*-*r*fl2 £i£ 
Sr^:^Wffi^y^v^gS:fflv^5S^^cW:, rf 

tttt, 1. 5£Lh, #*L<tt2«±, £9#£L<te 

[0092] ft, ±m<D^y?->y\ao^xte%&i, v 

*l0fc*Lfc*fre£<HHtt4v\, 

[oo93] mmnj&m 2 ) mt&<om» 2 ^jfe© 

B«\ 087!;M|gl 01^1% ft, :ii&oHB©«ft 
[0 0 94] ^Jfi^^ffi 2 ttWS^tt, HI 1 \C7jk 

tfc«ffttm*^oy-nB«i 3±ic^2ife8^2o 



(w) ^&A««unM2i^xK»ivfc*A«^ 
6o «Ufc«ffi2 1tt, T/-K®ffit*y-K«ffitO 
W©Sttll*l 0-1 OOVOt-^fcoTSffi 

«l 3O56««J:0t>!»jlbrv^S o iRlfcfi& 2 l tf>* 
3te£>Bttft, #y-KS«l 1 fc*E4*i«u^e>*# < 

X 5 iCiR^Sffi 2 1 to9&M##~ YW& 1 3 <o£$S&g& 

±9t>«iiLTv**ifcii, «^ttu)»ttrfric£«« 

[0 0 9 5] ttJMM2 K fK2*&gy§2 0, h® 

51 3XW6Wil 2lctt. £;h&«:jrai-5HP«2 

m«2 1, ?S2jai^2o, f-vw&i zRxi&mm 

l 20**XBK:J:9«lrt**trv^5. *fc, »2iffe^ 
120 (CRft fenfcBB P«oUSttJRK«ffi 2 1 o jfe« 

se<t 9t««u Jfe&^i 2{c^itbnyt§ipajo±«g 

«:y-hmSl 3^jt^a<t9 t>KiiUTV^§ 0 
BBP«2 4 08lRSW:«BS*i«a-e-«t?l4Ji<, 

52 l<Dj&&T*tXW.mmo. 5 /im. y-hmSl 3C0 
iSflfCttiCSO. 35/im-e&5o A^5BBP8B2 4(0 
)WKICJ:9 % BEBBP«FP2 4rttcSsb^«tOfS<7>3a«om 
#*»*S*i»ft«Hifc*oTV^ft. §HPgff2 40JSS5 
Wt, »ta#Ji 2 5 e Tilfc&StU ^ffiftftjf 2 5 e <D 

fitt#H 2 5 e CDifcfiS&±IC|l, m^ScWglS 2 7 e &± 
B««»R«rK*Ur»**hrv^6. fi»§2 5e 
t**4kB»2 7e©«ri»H»fcov^Tr4. H26(0^ffi 
lOSSHMl 5 e&t/I^ai 7 e fc-ttt^H 

[0 0 9 6] iflj, H7JCtt. y-hmffil 3 Jb^lR^m 

«2 i±«c«a»R2 7*s|a*$iirv^*^ ^©88 

nm2m. Kf»mm 7 et^^ca^s 

ti, ®^SScHiS52 7 eO»j*teUSoT»riiaFftfcJBT* 

y-hSSl 3t8*«*2 l±o88»H2 7 
Sr, tt^»W»2 7 eO»diaicaSft*ffilCTI»*L 
Tt>«fe*^d5, ^|Cllxmfa;ffi2 l±0!>ajttt»H[2 7IC 

o^nt, itK^m«2 1 tmmm<Di&mcs<*-~> 
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[0097] sir, m&(omm2\c^unnmm z f'<o 

So 

[0 0 9 8] [16-2 0 0] ^flftl 0±lC# 

y- kss 1 1 # y- mi * o 

ts e otxy-vmrni i<o±tc, j? 

s^o. 7 ji moiuui 1 2 £j&frtSo immi2 

#S 0 iffeg^l 2±K % &tt*>«ftl fcRfllKl 

[0 0 9 9] ftlC, S i 0 2 5&*£>$cSJ?£lKll ttm(D% 
2*&&Jl2 0$:, «*.tfffl3fi©*3lC*Ufc*fHcft 

v\ cvDtt-c±BK»riM-* 0 %2imm2o 

1"So 

[0100] [is- 2 1 0] we, itx^mffi2 1±£ 
«tf* 2}fisui 2 o±k, mfev^t-istt-rzyy 

TtUMM'2 1* S&2*6»@2 0, V-hWMl 3RTfi 

tmmi 2Srw»^y^^^-rs. :©x y fy^a 

§8o (B) 5 ic, j£»fc#y-Kfi«i 

1 dSRttJ P)»<dH P U 2 4 ZMtfL-rZ r i: tf-Ot 
S 0 ^"C, CTli2U^hiil30X5/fy 

fc % ^2«fe^®2 0^t/jf&^®12Oaiy^>' ; /tt % ift 
Sfctf>£ 6 Lfc&#Kfi£o XftoZt&XZ So 
[0101] [IS- 2 2 0] EI9(D (A) 

•f hJB2 2«rBfcfcU §Bn«2 4rt«r& 

tf^ffilC, «x.««r»©*8JC^b*:CVD*Wca 
V\ ^Mft^*yi/»=i^e>rtafigL«:JB2 5S:« 
j£1"So ffiSi*S2 ScO^ffilCH, §BPlff2 4^_k*Si® 
tjeBtOlBoaSS«rK*kLfclH»2 5 A##J**:H 

So 

[0 10 2] [IS- 2 3 0] E]9tf> (B) tCTF 

^^^*WJB2 6 
[0 10 3] [IS-2 4 0]ftlC, ftft#B2 5tv 
^^Wi2 6^xj/fy^U g|10tf> (A) 

J: 5 ic, Jt«W^R«^tt^eSt»Jg 2 5 e 
So cftfe^Bo^y^v^tt:. 3lJfc<07£f® 1 tf> [IS 
-14 0] tn*lcfT5ri:*-Ct So 

[0 10 4] [IS- 2 5 0] RIC, Hi 00 (B) IC 
* 5 tC, Jgftft/g 2 5 e ©jfc»»±fc«*tta» 2 
7e^Jgfig-fS 0 r^-Ctt, 0 . 01/im 

2 7Sr»dS-f5. ^v^^vSSrfiKK-rs^^o^^ 



r^lSm y-h®ffil3±fc, iR£ta*I2 i±«r 
^tfM2f&»^2 0±t, SttfM 1 5 e <09tffiU±\Z 

mmMm2 7tmf&atiz>o mnmm2 7<D*x, m. 
*@25e <Dftmmc&&.ztiittojtoK m^wcmn2 

7et LT*8f6-rSo 3El£> Jfc£©ffi2 l±«r£tr*2 

[0 10 5] iOll, VMftxyf^^'CRQll 
2 4©rt»Ki*5i^Tl6IWBl 2 2UJW2f&ttJ|2 0K:R 

llffico^ffil-eltFj*L^iiO-efoS« d^Sttff 

"CSS. ««*B«r«*r5*fttt. SaSo»ffllTSE 

[0106] (^£fttf)^jfi 3 ) XttttJMfrS tt, #3&9J 

So att0$tt3 0K&#&&Hl 175^1314^ 
"To Wk £:h,fe©BB(0ft*ttBl t— «*a-c*>9, 
*a«»lco V >T \m U*RW So 
[0 10 7] [is- 3 0 0] jfei", o±i£#. 

y-Ktti i*»*ts. ^y-Kisnn Ti 

(ff$0. 1/xm) , Til (i?^5nm) , Al 
-Cu@ WS0. 4 Mm) . Tig (J?£5nm) , 
T i (fSO. 0 2 /xm) SVT (0. 0 2m 

mft&'*fi-~>yi-z>zt\z&vj&tfrt'Z>o at? 

1 2I^L, mm&<»'*9-~ , y?*R I EifelCi; 
9ff 9^C0R I E^ft(7)-0»J*Tf5cO^l 3 (C^-To 
[0108] R12] 
ArSi : 3 0SCCM 

N 2 ^S : 6 0 S C CM (T i NflOgRttO*) 
EE^Z : 0. 6 7 P a 

: 3 kW 
^y^ffltt : 2 0 0° C 
[0109] [$13] 
BC l 3 ^ffl: : 3 0 SCCM 
C 1 2 ift& : 7 0 SCCM 
flE^7 : 7 P a 

RF/ <T7_ :1 3kW(13. 56MHz) 
3iy^^Bft : 6 0° C 
[0110] ftlC, jte^g 1 2 0>JBA. hSffi 1 3 

<oj&&. mum 4<Di&tfL&nm<Dmmi tmmcn 

SIJS<OJgffi 1 -Cft^fcOflgp 1 5A<tO t>^N(MJ^ 3 5 A 
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I*> KlnfflSl 4(O6i0. 6 /xm|C*fUTSftfr@3 5 

±%mt&mt<Dm<omm*K&Lx. ft#®3 5B£ 

3 5 b <d ±t&Kmm~r z>&±n 3 5 c t 
mm*K<Dwn 3 5 A&&in;#/g 3 5 <omm\c±^ 

i*:So Cd^^O^n-t^Srj^TL^ffiSr, 011© 
(A) lc^-r o 

K14] 



[0 111] [XS-3 1 0] fctC, HI 1(0 (B) IC 

9, ^£&0. 5 m mOS (Cu) )g«:^1-5p 
[0 112] 



[0 113] 



(CuS0 4 - 5H 2 0) 
^/l^y^ (3 7%HCHO) 
^Kfk^hy^A (NaOH) 

iB^sw-hy vj**v *a 

feo^M : 5 0* C 
[I@-3 2 0] #CtC N Ell 2<D (A) 

#1 O^Si^LTW^Srt-e^i-^r^JcJ: 
9, tt«®3 5BiC^^^«-J|Sf^3 6S:^i- 0 ^cD&fc3r 

«1 5] 

frx — /^^[nlteS: : 1 6 r pm 
X?V-mm : 1 5 0ml 

[0115] [Ig- 3 30] ftlC, ffitfifWI 3 5 (Doc 
y * ^ ^ilg i> W * * j^ftjg 3 6 CO ^ 3/ ^ > ^jgfi <fc 0 

\2<n (B) K^-f Klngfl^fi^ 5te*£g&# 

[Si 6] 
SF 6 It 



7 g/y y Y;v 
2 0m 1/y y h/U 

1 0 g/y y b/V 

2 0 g/y 2/ hA> 



(cmp) mz*. *>ft?zt#x%z> 0 im % t 
&#io-efcs 0 

[0 114] 



3.4X1 0 4 Pa (=5 p s i) 
2 8 0 r pm 



<fc 9 * Wf/§ 3 6 Sr^-T 5 C t Z> 0 
[0 116] 



[0 117] 



c 1 2 tm 

[18-3 4 0] E 



3 OSCCM 



7 0 SCCM 
5 0 0 SCCM 
3 P a 

1. 3 kW (2. 4 5GHz) 
2 OW ( 8 MH z ) 
-3 0° C 
II 3<D (A) t£ 



^-T* 3fc* «StttJ§3 5 e<Oft$W±K®^#ffiSfl3 
7e$:^1-5o #J;itfJ¥£jfoO. 0 1 /xm 

y*£#tf)-0ij|*, ir^co^l llo^LfcilD 

^oig-cii, ?-hmmi 3±&$tfimmi 2±t 
mK^m 3 s e<D^n\m^nft^i>mmMm3 

7<D&#tK a^WS3 7et/^ 0 JEK, y-hffi 

®i 3±^tp*fe&e'i 2±\cj&f&tstiitmmmm3 1 



[0 118] [XS-3 5 0] Ml 3<D (B) 

^aiCioV^Tiffe^l 2^S^b^fc§gneiJOffl!llf®$r 

y?>?\c^x\*. mm<DMi& lxmft viz® vxh 
m<orm 1 xR^ttmt mmxhz> 0 

[0 119] tZZX. mM<Dj&m3X&J$,£tltt&&L 
*@35e K^Tf*. mm<DJ&f&l XT&f&ZtllZ^ 



-18- 



5©^^y^a©it©®v>i;:jgB1-5o coSvmc 
owe, 01 4£#J$Lft#blfc9H-<5o « 

5fc£fc1-aa>£^B-C*tU 014© (A) ft#aa> 
feJ*a^***mJB3 6«r^fc»£\ 014© (B) 

(014<D (A) #10 «t, ^^«WJl3 

v^aaaqgttfWB 3 5©o:y^y^a&fcJt'<T+# 

&J*5^**#»B1 6«r#^fc#a- (014© (B) 

JB i 5 ©a: y ^v^atticjt^rtiTfi** < ttv^fcft 

oT, v^^M^ROfittfMl 5 eOtttt&Rtfttft 

[0 12 1] *fc, &KSB3 5BIC«5-v**#J[SHB3 

®3 5.e0Stt#SftLKl^j:^3;t y y htfcS. Hp 
*>, tttt»3 5B)DS8SHt, fi»i3 5Wfi^f 

»3 5B©*rwSKJ:6'f»«--JS4o-C, -?x?ti 

»jB3 6o«t>«ff-jet4o % 

SAisa^^tjRv^'&t^^^WftJl^Ht*^ 
LTL*5fc», BflSPl 5Aj&*»<^**tJ|SHBi 6© 
WS#*v*»£-«£, J:9«Rlc«t(|:ll5eO«K 
«tt©ttft*s*6*a. ftot\ :©iW$r^LT 
ffifiifWBl 5 ei^JgjSSiisa^ttUjai 7 e©5fc*g 

«ft-ra^riBtt^*)4 0 s#*ta*^©m 
»©«rittm©tfc*H»©*L ®*tscmn<Dffctim<DM 

WaoTt)ttt$ 0 r©?t^, &BWSCTJ:»© 
[0 12 2] (H*©^S4) SHS©*«4tt, HJg© 

Si-s^fi, tttt»3 5Brt^^^«-»jH*»i-i!ia 

fc!K iafe©Jgffi3©J;5i^^^*t3R®3 6i:SfiL» 
JB3 5tSr»*i-5fttoO^ v^^§3 6W 
»*i-<5/S-e*>5. 3£&©7gfS 4 ©$«£#&&, 01 5 
&#$*LTl&l?]-f £<, «k 01 5©»*tt, 01 175S 
01 3£-gfcfcigT&!9, *a»4>lcov^TWt»Lt^R 



[0 12 3] [IS-4 0 0] 5fe"f. 09© (B) tz» 
Lfc^^»^®3 6©^*"CSrHifi©^ffl3© [I 
6-3 0 0] - [18-3 10] fcH«Cf?ofc«, 8 
a#JB3 5±£&*g&3 5Cft©^**$m/i3 6©* 

5BrtlC^^»»JB3 6*ar. w©t#, 

7 y BWcSiBSrffl v>fc x 5/ h^y^^ftfrj C £ m 

6. &R*t3 5BrtlC0tS 
^*^*mJB3 6©ffi$f*> xv/fy^ic^ts 
tf\ r©iyfy^Btt % l^»3 5CIC»»&**i 

**®3 6©H«frcH1-aK»l*, 014© (A) 

L4*b»»bfctttt»3 5B©«as(c§a-r^aja^ii 
icjgj*$ix*8ta*Ji3 5 e, thv^rns^ttttjas 7 

[0124] w©«©S^«cffla 3 7 e ©»J& Steffi 
n»l 4rtlc*5l*aj6ftJBl 2©»*ttft3iy^>^S : 
^16©«ll83T?*^<fcira««CtT5fc, 013© (B) 

[0125] (Hlfi©Jgffi 5 ) Hl&©?gffi 5 tt, 
©»2©ffi«, ±9A(«S>lctt:»2A©tt«ic«5aBfi 

ix5«»»Ul*^©«a:»ft»j>MaHSrH l 6 {c^ 

u zvmmxmzmi mmmi 9\c^To r*,<b© 

[0 12 6] lll&©ifgfS5TSS!3t$n#-5m#ttffl^ 

P»l 4©|£SBdSfifii#a5 5 e"Ca»i&4iX, C©g 
^fr® 5 5 e ±fc«R»ttS:*i-5*^ttUJtt 5 7 e 

«?^B 5 6 e ttS#ttffl*^©«fB±^F p[>c4«rt5* 

©SBit, hp»i 4rtic^v^r, y— httm 3©a: 

T*»6»tfi:<*JB5 5 e©±«gSPIC3&^Tx.Ce>*lTV> 

[0 12 7] JKAT. Hlfi©Jgffi5«C«-5®#jSfeffl^© 
S3&#4fcfco^t\ 01 7 7!;M01 9§:#^LTift^-r 

So 

[0 12 8] [IS-5 0 0] ft-f, IftSUBl 2©»rt 

^ffi©^®l© [IS- 10 0] ^ ^ICtT 
5 0 CEV^T, lfe&®12±!^ > ^PA^^^y-hffi 
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#K«oTfT 5 ^ *vJ>®<OR I Ejfe{Cj:5 

r£as-?tSo S^T, PBn«i4tr«A-r« 0 BBp& 
1 4«r^1-5{C^LT^ «r&<D£2fc^Ut&#fcl 
SfoTy-h®Bil 3Sr^^^v^u JltJft<D$6lc^ 

fr@5 l ft 6 J: 

^bMMftisutSo w> r<&¥fiftB5 1 
nkoxm [xa-5 1 0] T&jft£ft«&&LttJi5 

S5 5 e<D$tm\£i>Rfc£tl*o 01 7(D (A) Kf* % 

[0 12 9] [XS-5 1 0] RIC, ¥*MLB5 1 fcfi 

^tifeWJB&^yf^U 017<E> (B) ic^-f £5 
IC, iffias^t&ftSfiWWB 5 5 e-CfflPSl 4 <Dj&g&£ 
aftiitf. xyf^tt, **»3tf^t l»*^t«r 

[0 13 0] [X5g-5 2 0] &|C % HI 80 (A) \C 

SrSiEI-rSo **§5 6fl WiB^y Affile J: *>m 
v^T, «R»l 4rt&£t?£B5lc, tt?ttUJ8Ngjftffl4> 

5 7 ::m 5 7 

£LT, J¥$*&0. 3 MmiD^^^xVjS^TK^STC 

D0&5 7 Ad5?gfi£$ttS. 

[0131] [$17] 
WF 6 fltfi : 9 5 S C CM 
H 2 ^S : 7 0 0 SCCM 
£E^f : 1. 2 X 1 0 4 Pa 
®mm>& : 4 30' C 

[0 13 2] [Xg-5 3 0] ftte, (B) td 

MWii45J:}l:*J5llt5, r ****** 

js s 8 ^ifeo^ffico [xs- 120] > mmm&L 

[0 13 3] [IS-5 4 0] fcfc, Hi 9<D (A) tC 



ft, W«f»JB5 7«)TOBS*«WUfc*jiS[-C*Ti- 
£ 0 £*tfcJ:!U W«*mJB5 7<D*HG>Bfl»5 7A|C 
^^TO^5 8Sr¥ai^i-o :^^ff@5 8 

[0134] [11-5 5 0] SJ®»*MB57, 
5 8 £tf&5&® 5 6 £*ICo: 

1 9 (O (B) ic^-TipJc, 5lotttt»ftK»«(^r« 

fgT-&W^5 7 e#Jgfifc $*l*o SOUSES 7 e(D& 

PBP&l 4rtlcfevvciftWBl 2lcRtt6iifcHP 
tt©flffiffi*«il£il:a£, B 1 6 \z& 

mm<omm i -ci^fc t &itiHc£**gft zm&-r s c t 
[0135] (mmvj&m e ) nffio^i* 6 n^o 

Jff2ttftH*XWKU KKJ|2MM±li:«ulcm«r» 
riW-5xaSrRtffcjft-C*>5. »k(OX«6(OK2^ 
lc± 9^*n6«ffj»Hl*^©««a5ft»»«B5H«r 
B20fc«U ; e^>5?i§*ffi^H2 llC^-r o C*l?>tf> 
H+©«F^»H7i:-»*aT?*>9, H7^#ao*A 

[0136] %M<Dmm6<Dm&*m\c£*>%j$.£tiz 

*^*6iJWl0t, ^nA (Cr) *»fe|*8*y 
-KSffil Si 0 2 *>bjft5JAIMl 2t, *n 
hm^l 3 t % S i o 2 d^j*8!B2l6 
HUI2 0£, ?nA*>b/ftSa&«&2 i fc % S^ftffl 
«P6 7 ed*b«rit*tt"CV>So <X^mii2 1, f[2|fe& 

Jtii-r<5BBPa2 4*SRit6 > j 1 -cv^» MP^2 40ilE 

165 ^m^W^6 7 eOR|fcWtaS»JB6 6 e^gj^ 

pr4cft««B*-Cttft<, »5g±^3®ST^$HTV> 
* e 

[0 13 7] lllS<0»»6K:«*«J|i»ffl*-f(0 
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[0 13 8] [Xg-6 0 0] fUMl 2<Dj&J& 

*-c«r. mm<Dm®2<o [is-200] ^^«iic^t 
3«r»rtu v-hmmi 3±*^trf&guBi 2^2 

fftM2 0&SAU MIC, B2jffi^©20±lC^nis 

^&As«%«fi2 1 «r»rt-r*. 4«&wg2 1 

Ic, BBP»2 4Sr»jsS ; ra 0 BlPa2 4SrJB)ft-raicB 
Utr*, W»o*2K:»Lfc*#l!:tto"CiR*affi2 l 
2ttW>-h@ffil Sfcayf^U «[34©*6»c*L 
1t&W fcfto TS& 2 fftWB 2 0 JUfitellUi 1 2 4:^ 5/^ 

s/y-t-a:: Stic, B8P&2 4<z>ji£0, 

JMfrtttCIS, imm 1 2«rRiii-att»<OBBP«BS2 4 (D 
8tS#l6 5 0iS*tt, gtfcO^ffiSO [Ig-5 0 

01 - [xg-5 1 0] twm. mLwmv&mmm 
it. rcm m (p) ztt-Tzxyisv =»m* 

{£J8-f£o 02 1(0 (A) ICE:, CC*-C^Pt7$: 
[0 13 9] [XS-6 1 0] #ClC, 02 IO (B) {CI 

LfcQflS&6 7 A#»rtS*va, Hfc, iJJStmJl6 7± 
^±®tc^**#i|sfJI (H**i") Sr«j*U $E^** 
«-»HSr«*fl^2/f-^y^i-a^tJcJ:9, 7 

[0 14 0] IOt, »Wt»JB6 7i^^»»B6 
8t«»JB6 eo^y^^^SrHllgojBlBS© [18- 

550] t^ancmv ^RjBttSrw-raa^ftfflsse 

7e«r»jfrfa. H(C BBPffl5 4rtlc*3V^»)RJll 

2 ft t«B 2 2 0 tcifctt ibftfc&H P »<*>ffi|gffi£3& 

V-/SrnoT«5iS*at. El 2 OlC^Lfc 

•JMfcffla^jwa&fia. *>a>a«jMfcffl***«v* 
t, S6*o»ttiTie^fctra*icais«BS:iiidii-a 
cfcas-ctao 

[0141] (HffiOTgjB 7 ) HtflcD^ffi 7 11, 
£>f&2<Dffi«, iaAftttJctt»2B<DHB«lC«a«S 

*fe(ciii-a 0 mko»fi7oas&^&»B2 2&VB 

2 3lc^1\ CHe><D0*<DW-&«:Ei ^-Sfcfcii^fc 

■fa. 

[0 14 2] [Ig-7 0 0] y-hm^l 3CO 

Si 3±Sr£triftRBl 2±lC, S i o 2 *»e>j« 



a^$0. ■2nm03iy^^ffiha2 8«r*J*i-a. 

©xyfy^i:, 3*ftflH-attftl«:jR 
ftoT, «Mttt»JH7 703:y?'y^*fl=lC»U 

ai&^fctt, aiy^^ffjkJH2 8«r«ISb-Ct>»t>ft 
V\ *y^^^#JhJB2 8 0»rit*fttt, H3tO*3K: 

^»±JB2 8', y-hm^i3, tmm 1 2 ^Kii-ra 

MP»7 4Sr»j*-ra. #lc. K)pgl5 7 4<D£&ffi£^tf 
09x«T i Nd^e>rta«*JB7 6, RVfis? 

«\ CcDHlc^i-^o ::m BBPSB7 4coiDg 
0. 6 MmfcjtfLT»«»ttJB7 7£>J?££0. 2 5m 

mi«r ^ricj: o . HPtt7 4e±ttBJ:j£9 

.«»77B fcttfc#« 7 7 B<0±ffilCgxitSfc*;aS 7 

ICkfrbtiL&m&Vtnvm? 7A«r3lflW»JB7 7 
©«iBK4«**a. Ifc, »StmB7 7G>±fl6fc:^ 

^^»»H7 8*jBrii-ra. -r-m, -«ii/tt&j6 

(Cu) eSr^^^«*»®7 8t LTJMWa. 02 2 

© (a) lets, ::^^yot7^TU«i^ 

to 

[0 14 3] [XS-7 1 0] RlC, ®2 2<D (B) |C 
*+±Jfc* ^***mJB7 8fc***mJi7 7i«t 

ooaBjcMLrqqrftffirt-csfti-f-acticj: 

0, tt#W7 7BKl^**mJB7 8*ai-. 
«WS (CMP) KKU:!H¥5wf:*-C* a e 

[0 14 4] [XS-7 2 0] RIC, »m*t»Ji7 7i 
^^«-»B7 8 ^:«*JB7 6O3Ly^^SrSilS<0» 
§50 [IS-5 5 0] fcW«ICfTV\ m2 3C0 (A) 

o tt^^srw-ras^jftufip 7? e ^ 
fig-r a 0 a^tttua 7 7 e ti&fflm 7 5t vmcn^ 

«6fl7 6eWo 3ait«)»«7-C»dlSixa«-T-* 
7 7 e $ffi<Z»gtt 5 JCgia UT El 1 6 tCTF Lfc 

®^ttw^5 7 e kmu^x^ztiK mm<omms\o6 
v>a e 

[0 14 5] [Xm-7 3 0] HPA7 4rtlC*S 

v>T«6MUil 2JcR«te>ix*:BBP»o«J»anS:^*tt3: 
5^^£ffoT&i6S-£a£#lc, ajf^-v^ffjhJB 
2 8Sr^-rat, IS 2 3 0 (B) K:*-t"«Jjtttm5R-^ 
«r^«lt#-Cf5. ^aB#»ffl*^«:«^ 

x. mm<Dmt& 1 -e^-<*: t nsicftjg&BfrMt-ra 
ri:*5"C#a 0 

[0 14 6] (HJfi(OJgffi8) ^1«8^ HJ&<0- 
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H2 4Sr#»L-CRW-ra. H2 40»ftt, 02 
[0 14 7] [Ig-8 0 0] 5tr, ▼ 7 8 

m^x, mmt#m7 7 ±t&±U7 7 cftw 

■fiSfc* TO7 7BrtiC-77^l7 8&ato 
fl^lZ«7yK*»KMV^9sy hay 

7 8 ©*Sra«Wfc»*-rs r t #-cs s e 

[0148] £ ©ftOB^ttlHtt 7 7 e OJBlft, 
P^7 4rttC*5Jt6^®l 2©Wi^yfy^ 
^IffiO^ffi 7 -Vi&^ft t mm\Cft 0 t % «*»ttl*-T-*S 

1 t Nttlc»i*9W MMW8 w t #-C* So 
[0149] (Hlfcoftfll 9 ) USS^ffl 9 r±, *3S93 

tt«iko»tt 5 tmw ur^sa*, »s*mB5 7&* 

Kffift1fjP:lCov>T0 2 5«r#JI8LTBMJIU JRv^TH 

2 6Xt;H2 7«c|61So«llB9 0»3g^ifeoxfiHS:* 

to ffi> cnb©HiB©ff*riHi 67Hsbi 9 1— » 

So 

[0 150] jfc<&Bl 9(D (A) StfBl 9C0 (B) id 
0] [IS-5 5 0] KMS^nir*, Bp*>, mm 
fc#^£^LT^So U5>Lft3&sp>. ^B&tf^n-fc*-? 

5 7 e<omvm^t^y^>^<ommzw<>xmt\.it 

9, &5^ttBflPttl 4©MlUyf v^SJtisaa 
^^B^t>toi:LT, gttimJB 
5 7£4g3t/g5 6©4««»»©|l^iaoTtt, tt 

5 7 0^y^V^Sr»tF-rSw^7!)5#^P > tuSo 09* 
tf, SHBttttffS (W) 9* e 

fise^bf^y (T i N) *»brt9, :ne$:7 

0 2 5 Km&ftlC^-fo i2 5ICH 31 V 

marsF 6 «IU 7 9r»Xfls4Mi2:LTS 



TNF 3 *Jfll\h,«NF x \ 7/w*n*-*^5R^«r 
•fS, 025(0 (A) f*. ^^V^OilfflCft^®^ 

w*> % mmtn&s 7 t®mms 6 t^x 

U 025(0 (B) tt, $I^o7r>fy^(OMM 

2 : l£fi£U ^fS«^5 7 i:«SS5 60315,^ 
^?m&<Dtt% 10:1 £{R£"f So 
[0 15 1] dOxyfy^il^^tlj:, fy? 

x?>frb&zmntt#ms7<Dmm*&*v7>'y® 

bt«ftLT*<. £®tm/g5 7f*, W+ 

xf-wfx <fiu xtt6BT©a««-e*>9. *a 

>R-Ctt, T i N^t>*^fi5 6(D®®^xyf > 

ym<nmm<»±nft*&#>z>£o 9 > ^aw/as 

7(ora^K^y^ L v^(0®g(lc£^SS«J'&Jl. asr 

5o fc£*#. T i Nt7y*5R<k*at<DKiSlcJ:o 
X&jSL~t%7i?V&9> (T i Fx ;{&U xf*3«T 

ttv^fcfc, »«*WJB5 7©*lBK:ft»L"C3ty^v^ 

Kfto^ffi^n^r-f^Sr^St, d-» e — f-»gi« 

O«»|j:t>3:y^>^g{jtd5a5*tt^*>s 0 ceo- ^ 

h mffi b % y - KSffi £ ©ffi»«©*«£©JKB i ft 

So 

[0 15 2] jttoM9o«fflW^K»SttK: 

15 60x y f y^$R 4 ^li|Jix.5d\ £>S^ 
Ji^©*mjg5 7 0a y ^i/^a«R 3 0*d5^^i: L 

R-tS (R 4 ^R 3 ^5R 4 ) r^(cJ:9. ±IBcoRail$r 
So PI-©3:y^^*frT"C»**ma5 7 t 
ffi»JB5 6<Do:y^^^5gS^lix.Stc^ WHSrH- 

«JtcSlRi-S-tlcJ:9, ^m^^lcSI^^HS^T 1 
y'7*'<\'—*J<D$L&$b. S^®icg*^ttS«Stt 

So 

[0 15 3] [IS- 9 0 0] jfe1\ ^PgiSl 4<DfeM 
Sr»»i&tr«Si#JB5 5 e(0«j«4T«r, H^O^ffi5 
(O [IS- 5 0 0] - [IS-5 1 0] tmm^aoo 
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fefSS^SiftO. 0 7/im(DffifS5 6$rDCJ*/<y* 

gm$mjg 5 7 tf>S®<DGfl&5 7 A\^X?tt®!$ 5 8 
^i-^n-fc^f±, *ig(D^ffi5(D [IS- 5 2 0] ~ 
■[IS- 5 4 0] i H«fcfx 5 -fc 02 6co 

So 

[0154] [xu-9ioimcmfmwm5 7t 

«rtT 5 w 02 6O (B) It, 4fr»Jl5 6# 

So 

[0 15 5] [Si 8] 
SF 6 «MI : 1 5 0SCCM 
0 2 ifcl; : 3 0 SCCM 
Ariffifi; : 9 0 SCCM 
: 3 5 P a 

RF/*!7— : 0. 7kW (13. 56MHz) 
[0 15 6] [IS- 9 2 0] Mlw, fax-yJ-yrmz. 

*»WfcWt, 027O (A) A#4 

^s 0 0270 (b) tcii, x-y^ynmmt-Wo®. 

**#*HB5 8) ©$ffi^D7r^^a-f©3?ftS:/7 

f. N, *«OT«B5 7fcvX***ttJi5 8 

7i«#JB5 60aiy^y^ii«©JtSrl : ltfi^l 
*?ttUiffi5 7e«W^mx^y«0 
[0 15 7] »JWilftxyfyy*#«c||p|| 

1 4 ^rt^tc^Ti&^jg i 2(cK»t^n^§ipai©w 

«B*«iBs5Mi:*i:, HIl 6fc*Lfc&H«<0SJM*ai 
**a%fcSJi*. ^SBWjttffl*^ ft«v^-c, Sim 

i v^it t n«fc*mte«Mti-a z t &v 

#So 

[oi5 8] auK^ci o)'%m<DMi&i on. n 



*Will^o«*B«:H2 8lc«U Xfc* ^5tgff» 

[0159] xifcojgtt i o a 2 8 

fcS1"J:5fc, Knffil o 4 ©tfE»«ra»5itf«tt*JB 
1 0 5 fc % gftft* 1 0 5±lc»|*Shfc*R»««r* 
1-Z®.*tk0m 1 0 7 e 1 0 7 e 

tt&Vi#® 1 0 5 &4>m£ttft*B 1 0 6 e tm^zti 
X^ZtK «#J§1 0 6 e tt«IH*ffl*^©««±^"Br 

So BBPSP10 4OSffitt«l»ft9 l Srt>oTffll4bT 

to, ffi^e 1 fce 2 i:rt:e 1 <e 2 <90 o cogs 
ft«:»fcl/0*5. BBP^SBtfStt^&Si, *y 

»JB03iy^v^a«*»9, y-hliffil 3£«tt# 

y-h««l 3i#y-FW ifcMW3tt*rt*t 

■ox^^m^u y-mi 3o«»-fc«^ttttjtt 

£JB< e L*»U SaKoJBttl 0OJ:5lcWpai 0 4 
©BB*r«»£**irf, **tt3ty^^^*l*T-e*>o 
"Cfc, BEBBi^^W^JB^MKacsr^V^ajftl 

tf. fto-t, ia2 8(c^ufcw»ai^i : -^ffl^iL y 
-h@aii 3 &*y-K«ci i tvmom&^&zm 

So KT\ IHK^mi OOKUntclcov^ 0 2 9 
«:#J«LTl»]-r6. 

[0 16 0] [iS-i ooo] ifcl\ *y^W$± 

p«i 0 4«r«rtr*. WPS51 0 4ft»jftr*fcBI 
U 3 0RI Ett«r»©*5JC*tfc*# 

-CtT5* s , ^y^^f?JhJH2 8 tlftfiUBi 2(^:ov^T 
ri. -«lt UTTIB60S1 9ic^1"R I E*tt«r»ffli- 
S 0 SI 9IC^L^:R I Eftfttt, fitlJEo* 6 (d^ Ufc 
&#|£Jt^TC 4 F 8 »fidS#<, *-#v**y-T-o 
^ffl*{£iiL#So r^S*. 02 9CO (A) iC^-TJ: 

9lc s KB*s«HLfcBHP«i o 4#»j*3;h,a. :o 

*y-Kaai i<os®*sip^Lfc^p$isi o 

[0161] [SI 9] 
C 4 F 8 «6fi : 1 0 0 SCCM 
COjffifi : 7 0 SCCM 

A r iftL& : 1 0 0 SCCM 
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: 7. 3Pa 
RF^7— : 700W (13. 56MHz) 
^y^V^Mg : 2 0° C 

[0 16 21 Wc, Hnm 0 4O&ttfra»&trttft 
v\fc^^**£gT?&£1-£ e Hie, ffin$l04 

«WRJBl0 7tS:c:oiHK»riW* o 

tmm 10 7 ©*B5fc«:* H-P8B 1 0 4 cojjgffii j£B 

Litwmi o 7A*»rt**t5. sic wmmm i o 

7±©±Bfc^***mJBl 0 8«U 
fVBlOBt:*?**?* LTHO&l 0 7 ArtfcJW. 
02 9(0 (A) [CJS, ::*^Dt^#»TLft« 

[01631 [ig-i o i o] mwtnmi o 

7 k^X9W&m 1 0 8 &tt*JRl 0 6 tfex^y^ 

U S12 90 (b) J; 5 ic, HfUN*e«?ttti( 

»1 0 7 eft»rti-5. ^Oxyfy^H;, Witftffi* 
^l 6fc*lfciW|:|:ftoTff5 wt3ftST*-S. 
JfcWSB 1 0 7 e 5fc*8lB<D&BO«*WJ 0 2 ttJ» 80° t 
ftD, BHP»10 4(OfiffiO«»ftSra 1 («J7 5° ) 

SB^&fflgB 1 0 7 e Zb#V* 5 C 

[0 16 4] ^4x^fy^ft:tiPffi 
1 0 4 rttCfcV>T*&gyi 1 2lC^ftP>ttfc§lP^(D{II^ 

5**ttW*-T-Srfflv^r, **©»*l-CJfi^4:ISI* 
[0165] (^J£<07gjg l l ) Jgjgojgffi* lilt* 

mrnxmrn+Zo minimi nomk^m^t^x 

fc«U *OIR3t*j5feSrH3 l-|c*-r o rftfe^Bt"*) 
«f-^ttHl fc-»#»-C*>!K Hi £*«<0«fifc3BfH;: 

[oi6 6i nifeojgffii i-cjeg*jx»saff3»ffl* 
oA^^5*y-KiSi i&Mf&Ztis *y-K« 

*JBl 1 5*s»j«$tu-CV^5 0 *y-K®illl^' 

«wio±i:iii68ii2«$n, ro&ise 

SrHiir^BBPSl 4^Rrt&tt, HfitSS l 2fcRtte> 
tifcMPttoftKBtty— htSi 3O0BPJ8AJ: 9 t 



U9A#«iictt, hw»r) sr*-rs«^*mai 1 

7e«SilT^5, m^ftffigiSl 1 7 e fcJgfitfWg 
1 1 5 toH^tta53|pJl l i 6 e #Ba*$*vO^S#« 
&«Ji 1 1 6 e tt«»ttaslHPO«ffi±^F^4fll*K 

[0 16 7] &T> HffiO?g|£l l(0S{it^SSr x 03 
1**JHLTR9IW*S. 

[0168] [xs- iioo] jfci\ mmimviftm 

1 1 5tr4lrrs»y-KSCl l«\ S»*10±fc# 
fiW6. A#»tett, W*.Htty-K«tti lfcflMM- 
WnA (Cr) SMl 1 5«rflWM-**f« 

K, #y- K«ffi 1 1 Jb«r£tf3a*tt 1 0±lcj|&&/g l 
2£7&&U Ife&^l 2±l£*nAj^P>j£Sy-h®tI 

**y?*>y~rz>zk\££*). &m^m»si 1 5 a* 

BULfcPBPlBl 4SrJg^1-a. H3 1tf> (A) Jctt, 

[0 16 9] [18-1 1 1 0] JMc, §BP&1 4rt£ 
£tf£ElC. «x.tfT i N^&ASCfll 16, M 

1 7Srrowc»riM-5. ^m»w® 1 1 7<D&m\C 

DflSBl 1 7A*Jg*S*i5. JEfc* WEttttJIl 1 7± 
©£Bte^***«sWB (8**1*) *»*U E£^** 

7Art^-r^^»»Jai 1 8«r«1\ 

[0170] n©a, #m«w^i 1 7^^^>>«^ 

1 1 8i:«^Jil 1 6 03C2/^y^*SHfc©»a5 0 

[It-5 5 0] tBifeffV\ 
&WSP1 l 7 e«r*rit-rs. InSiii 4rt{c^VN 
Tlfej&^l 2lcR*t&tifc8BP«f|5(DffilBB^*tt3:y 
^>-^§rtToT^ig$^:5<!:, B 3 0IC^LfcS#^ffl 

So 

[0 17 1] (|dKO»ttl 2) ^jfttO^ffil 2tt, * 

•tSo mm<ommi 2<Dmm^m^, E3 2St#mlt 

RW+S. S3 2 0ff^»B3 1 ^-a^ii"Cfo 
[0 17 2] [18- 1 2 0 0] jfe-f, «»JH1 1 6(0 

«tie*-e«:Siifi<o»ffii i traaicff 5. ftt-, kp^ 
MtfLRkomfmft® i i 7«r»Ai-& 0 §^p 

§52 4 08:^0. 5MmiC»LT«BW»JBl 1 7 OflC 
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££0. 2 5 Mmtt SCtKi'K i8n&24(0±i8 
®tH£® (m?W:«$tflcSl ircofficog: 
SfcEfcLT. ttTOl 1 7B«TOl 1 7BcO± 

1 1 7A^s»ff@i i 7©aa5K:£j*s*6. s 
i-, 1 7<o±mc ^xtttnmi i st 

5o 03 2<o (a) ictt, ::tw^ot^^7i 

[0 17 31 [Xg-1 2 10] RIC, 03 2(0 (B) 
l-^-f <fc 9 T**#ftt| 1 1 8 fc£«#**Ja 1 1 7 

b\z£*)s OTl 1 7B(cv^^»J|sf@i l 8«r£S 

-To :oim*tt, «^«r<b^««ws (cmp) m\z* 

[0 17 4] £©fk Wfttt9Ml 1 7 fc^***TOJi 

1 1 8t««r^i 1 6(oaiy^^*safi©}gaB7o 

[IS- 7 2 0] i:HI««cfToT«^ftffl»«r»i«U 

[16-7 3 0] fcRWicfTSrtlcj:!), HJ£<o^fg 
1 l t^Wfflgf (13 0#ffi) Sr^t^r 

tUttl 1 7 eO«ttt«ttJ;») t>Att-efcS Q SlttO^ffi 
1 l"C3W4Jifc«ff*HJ*^«r«v^-c, SSSficD^fSl 

[0175] (Hfeco^JS 1 3) ^JfiOJgffi 1 3 tt, H 

mi 2 ttts^s^f*, a^gu 1 7 Brtic^^tm 

1118 fcm-fcSfc 9 , Hfficojgf£ 1 2<D& 5 k-** 
*W»jbi 1 8&*ttt»MI 1 1 7 t«r»*i-6ftb0 

H3 3©«F#tt, H3 2fc-»#aT**>0* 

[0 17 6] [Ig-1 3 0 0] ftf> ^^ffil 
1 8 0»rt£"C*5M60«ttl 2(£> [18-1 2 0 0] 
tR«lcff5. ttvvt, £®*m®l l 7±*it*»l 
1 7Crt<0^**tmJBl l 8 0*.SrBft*-f-5^ticJ: 
9, 03 3fci5WJ;5fc. ft^95i l 7 Brtlc^**» 
ttBl 18 rcoirt, «*tf*7yB*«««r 

^^6rt*»fl»mJBl 1 7Sr»4t5lt4<, ffi 
1 l 8 0^^M«j|:^t5C 

[0 17 7] ^<0«(0a-T-*Ul«<O«fiR, &tf§Bqgf5 2 



[0 17 8] (|SS<OJgffil 4) 5S*<D7gffil 4(4, * 

$m<oimi Atmm<omm \ i *mrltv*6# % m 
mttnm 1 1 7 t®%m net #ib-©*«*h«*& 

03 4Sr#^LrK^1-5 o fSj, @3 4(Offf|j:|gi 1 
[0 17 9] [Ig-14 00] 5M\Bn»i4©» 

j**-c«\ mm<ommi 1© tia-i 100] ^mm 

^?>**ffStt0. 0 7/im^f®116^DC^ 

-rfy^tt-wMM-a. *'<y**fl=». flff^co^i lie 

^^1(1, flB»/ll 1 6 fc LX+fttm&Z&ltLft 

So ^^f^^sWfffii l 7 co 

#J*t, tt^SttftJll 1 7<&«a6<0BD«l 1 7A\H\C 

co [xa-i 1 1 o] fcn«fcff5it*s-et s 0 03 

4<Z> (A) (i, dtTOI8*»Tlfc*«ft*Lt 

[0180] [IS- 1410] &ttttftJi 1 1 

7£^**»»JBl l 8<D^y^y%mi&<oMm9 k 

mmzft?o 03 4co (b) ffi^si 1 6 arras 

[0181] Mid, ftacy^^^iji^jBi 1 6 tin 

3iyf-v^*#-eBI|q»i 4cortatc jo v^rlfiUBi 2 
fcBHt6*tfcBBP»©«Blffi*aaS*5fc, i3 0l: 

[0182] (3lJ£<0^j£ 1 5) HJ60?gffi 1 5 14, m 
Ifeco^ffil l^SBBTfcSo Hffico^ffil 5**3£tt<DH? 
ffil nntt^SBAHHMLrv^jft 

ta»ikW^^«fcg:0Sr0 3 Sic. 
ff*kffl*^o»se*«fe©iaEB«rH3 6«£*i- 0 H« - 

tte>©HEo?f*ttH3 0 »*a-e*>9. *aa^ 
[0183] mmommi s<omm%mz£<*x&SL£ 
±tc^nA^e>fiS5*y-K®si l^Astt. 
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y- vtm 1 1 ±«r*tf i o ±ictt*&&s 1 2 a* 

®ffil3W$titV^ 0 -/-h®l£l 3<t*&&J3l 
2 Kit, r*ue>P5ffl«*jrii1-5llP»l 5 4#R«tb 

Si i 5±fcr», «x.«^^fy^^9, 
« (±oA*»fctt % n§mm i 

<0 2 <9O° ©H«*»fcLT^5. fl^tttUAlS 
7 e ir&ffift/i 1 1 5 fc©IBfctttt»JB 1 5 6 ej&SH« 
SivO*6a^ «SI1 5 6 e W:S#»IU^(0«tB± 

ffil3^y- KWffi 1 1 1 <2PflcD®jfc*&&&Sih Lft 
[0 18 4] «T\ l8K<B7gffil 5w»3S*ttlcov^ 

t\ B3 6*#i«LTflWi-r*. 

[0 18 5] [18-1 5 0 0] 5fe1\ y-h@Sl 3 

oMf8.*-Q%MM<oBmi l© [xa- 11003 tra 
«fcfr5. Sic, y- bUmi 3fc«*.ttJ»ifc*> 
lc2l:^Lfc*m:«oTiyf^/U IftHUBl 2£ 

Z>Zt\C£<9, (A) iC^-fJ: o (C, £B*Sfl 

&LfcBBPSU 5 4tr»rti-«. rco£g\ #y-K« 
Si l^g®S:S!p^LfcMPgi51 5 4©iffi©«lflft 
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